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:
Sir—I have the honor to herewith transmit the results on
experimental work in cooperation with the Louisiana State Board
or Health on the effects on the human system of Louisiana manu-
factured syrups and molasses.
In the selection of the subjects the officials of the Parish
Prison, Sheriff M. J. Long, Captain Richard Meredith, Dr. J. A.
O'Hara, and Clerk Morris Dreifus, extended every courtesy.
The (Officials of the House of Detention, Commissioner Alex
Pujol, Superintendent Maurice Picheloupe, Assistant Superin-
tv^ndent Robert J. Pollock, Clerk Horace Davezac, and Matron
]\Irs. James Calder, allowed the use of all the facilities connected
therewith, and gave much valuable assistance.
To Deputy Sheriffs J. H. Doherty, Henry Mohr, Clarence
Williams and Edward Cain, who were always careful to carry
out in detail all instructions, is due the credit for the excellent
order which the subjects maintained throughout the experiments.
Drs. J. J. Archinard and E. 0. Trahan, who assisted Dr. P.
E. Archinard in the physical examinations, blood counts and
general medical supervision, did a large amount of highly appre-
ciated work.
Dr. F. Zerban and Mr. H. P. Agee, of the Experiment
Station corps, made all the analyses of the syrups and molasses,
£'.s well as doing much research work in connection with the ex-
periments.
The syrups and molasses used were those furnished by the
New Orleans Coffee Company, who allowed choice of the several
brands which they had on hand. Mr. J. W. Hearn, president of
the company, made affidavit that these syrups and molasses were
in the original packages coming from the plantations of ''Albe-
marle,'' ''St. James" and "Belle Grove."
To all of these I wish to offer my sincere thanks and to as-




The Effect on the Human System of
Louisiana Manufactured Syrups
and Molasses.
Both syrups and molasses have been manufactured for over
a hundred years, and for that length of time have been used as
articles of food. In the early days of the industry these products
v/ere regarded as delicacies, but as their production became greater
theyhave assumed the position of staple food products, not only for
nan, but for the domestic animals. With the invention of new
machinery and with the introduction of chemical methods the
processes of manufacture have changed, with the result that the
quality of syrups, sugars and molasses has been improved and
the quantity increased.
From years of observation and experience it was believed
that the effects, on both man and beast, of this class of food, even
when used in large quantities, were beneficial. Only of late the
question of the evil effects of sulphur as sulphites has 'arisen.
Mr. D. D. Colcock, secretary of the Louisiana Sugar and
Rice Exchange, who has for years championed the cause of the
sugar industry in Louisiana, first proposed the scientific investi-
gation of the effects on the human system of feeding syrups and
molasses containing sulphur as sulphites.
The object of this experiment was to carefully determine
the effects of these syrups and molasses when fed in normal
quantites in connection with normal diet.
With the idea of formulating definite plans for the work,
a conference was held between Mr. Henry McCall, president of
the Louisiana Sugar Planters' Association, and Mr. R. E. Blouin,
Assistant Director of the Louisiana Sugar Experiment Station.
At this conference it was decided to invite the aid and coopera-
tion of the Board of Health of the State of Louisiana, which board
is entrusted with the enforcement of the State pure food laws.
Dr. C. H. Irion, President jDf the Board of Health, after
having been consulted, offered to have these experiments con-
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ducted under the auspices of the board, and appointed Dr. P. E.
Archinard as the representative of the board in charge of the
medical and bacteriological investigations. Mr. R. E. Blouin was
appointed in general charge of the feeding and chemical investi-
gations.
The United States Department of Agriculture was also
invited to cooperate in this work, but due to pressure of other
v^^ork, it was impossible to send a representative to New Orleans.
The expenses of these experiments, exclusive of the salaries
of the attaches of the Sugar Experiment Station, were met by
the Louisiana Sugar Planters' Association, and the Louisiana
Sugar and Rice Exchange. The members of these two organiza-
tions showed keen interest in these experiments and rendered
much valuable assistance and encouragement by their frequent
visits and observations. This is especially true of Messrs. McCall
and Colcock, and of Mr. J. C. Murphy, President of the Sugar
Exchange, and of Mr. Reginald Dykers, Secretary of the planters'
association.
SELECTION OF SUBJECTS.
It was decided to select as subjects for feeding twelve negroes
from among those having short sentences in the Parish Prison.
This selection was for three reasons
:
1. The well-known fondness of such persons for this class of
food
;
2. Such subjects' entire ignorance of sulphites and their sup-
posed effects on the human system
;
, 3. The absolute control under which the subjects could be
placed.
The methods of administering the syrups and molasses, and
the kinds of syrups to be used, were explained to the prospective
subjects ; then volunteers were asked for. Willing subjects were
in abundance and from these were selected the average types, who
then underwent the necessary physical examination before being
finally selected. It is to be understood that in choosing these sub-
jects no attempt was made to obtain athletic or robust specimens,
but simply to get those whose physical condition was normal.
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It is seen from the preceding table that all the offenses of
the subjects were of a minor character, and are such as those
for which the majority of negroes have at one time or another
en punished.
QUARTERS OCCUPIED BY SUBJECTS.
Immediately after their selection in the Parish Prison, the
subjects were transferred to the House of Detention, where they
were quartered during the entire experiment. This particular
place was selected so that the subjects might be kept together and
at the same time be separated from the rest of the prisoners.
The room occupied was on the second floor and was fifty
'teet long by fifteen feet wide. The west side of the room was
fitted with six large windows; the opposite side, opening into
one of the main corridors, was made entirely of iron bars. One
end was a solid brick wall, while the other gave access to a
lavatory fitted with the usual sanitary appliances. On the oppo-
site side of the corridor was a room similar to the one occupied by
the subjects.
The bunks were made of iron piping with upper and lower
tiers, and so arranged that the bedding iiould be rolled up and
strapped to the wall, thus leaving more available space during
the day.
Each subject was assigned his own bunk and given the
requisite bedding which, on stated days, he was required to wash.
Each morning the cement floor, frames of the bunks, etc.,
were scoured, and the whole room thoroughly cleaned.
Sunlight and ventilation were ample, and the weather was
such that at no time was it necessary to use the steam radiators
with which the building is equipped.
The building is regularly disinfected with a volatile spray
in order to minimize the transmission of any contagious disease
which might be brought in, and further precautions along this
line were deemed unnecessary.
The quarters occupied, then, while not elaborate, were of
sufficient size, well lighted and ventilated, and at all times
scrupulously clean.
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WORK AND EXERCISE REQUIRED.
As an examination of Table I will show, the subjects were
accustomed to physical labor, so it was deemed wise to require
of each an amount of work commensurate with that usually done.
After rising- at 5 a. m., the squad was required to scour that
wing of the building of which their quarters were a part. Some
two to two and a half hours were consumed at this work.
Breakfast was eaten at 8 o'clock.
From 9 until 12 the squad was in the yard, during which
time they were required to do such work as piling lumber,
crushing brick, and washing their clothes and bedding.
From 12 to 1 the squad was allowed to rest, and at 1 o 'clock
dinner was on the table. At 2 :30 on four days of the week three
of the subjects were taken to physician's laboratory, where they
underwent the medical examinations later tabulated.
The remaining nine subjects were employed at odd jobs
around the place from 2 :30 to 4. On the two week days when
no one was taken away for examination, the squad was employed
from 2 :30 to 4 on the brick pile.
At 4 o'clock they were allowed to rest half an hour, when
their temperatures were taken, after which each one had a cold
shower bath.
On Sundays after breakfast the squad was allowed to attend
the religious services held in the building. After mass was said
they were given the freedom of the yard and generally employed
the time in playing baseball or some other athletic game.
On Sunday afternoons they were again allowed to go into
the yard and to remain until 4 o'clock.
At 5 o'clock supper was eaten.
After supper they were returned to their quarters and
allowed to dispose of their time to suit themselves. Daily papers,
stationery and playing cards were at their disposal, so that the
time did not pass slowly.
The hour for retiring w^as 9 p. m., though they were given
the privileo'e of retiring earlier.
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CONTROL.
The squad was, of course, subject to the general regulations
of the prison, though in several important particulars these rules
were modified to suit the special case. Four deputy sheriffs were
employed to have constant surveillance of the squad, two sheriffs
being on duty during the day and two at night.
A representative of the Sugar Experiment Station was pres-
ent at every meal, and was charged with the general care of the
subjects. He was also present the greater part of the day and
paid occasional visits at night.
It was attempted to make the daily routine conform as
closely as possible to the ordinary conditions of living met in the
class of subjects under observation, with such additional sani-
tary and hygienic measures as seemed expedient.
Every liberty possible was given the subjects, yet no oppor-
tunity to abuse these liberties was allowed. It was necessary to
observe certain rules of discipline, infractions of which were
punishable by confinement in the "dungeon." This dungeon
was simply an isolated dark room where the culprit was kept
in solitary confinement for a few hours. In those instances
where the term of confinement included a meal- hour the subject
was allowed to come to the table and eat with his fellows.
Instances where punishment was necessary were rare and
every case was caused by disagreement between subjects who be-
came engaged in arguments.
Friends of the subjects were allowed to visit them, but were
not permitted to bring articles of food or drink. The control of
the subjects was such, then, that it was impossible for any of
them to vary from the prescribed course. These limitations,
however, were not galling and that their treatment was con-
ducive to contentment was evidenced by the fact that three
subjects whose prison terms expired before the termination of
the experiment voluntarily remained until its close.
PSYCHIC INFLUENCE.
The prospective subjects before being selected' were simply
told that it was desired to test syrups and molasses. The method
of administering the syrups and molasses was carefully ex-
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plained, as well as the fj^^.t that these syrups and molasses were
those to which they had long been accustomed.
When the syrup feeding period began the squad as a unit
attacked the syrups and molasses with a faith born of experience
and continued eating these articles in surprisingly large quan-
tities and with great regularity during the entire three weeks.
No subject anticipated harmful results, none thought himself a
martyr to the cause of science, but rather regarded himself as
fortunate. There was no tendency to mental depression and
consequent induced physical collapse by constantly recurring
thoughts of poison. Not only was there no nausea induced by
the food, but, on the contrary, the palatability of these products
was such as to create a keen appetite and more than one subject
requested a continuance of molasses after it had been stricken
from the bill of fare.
There was no feeling of a duty in eating the syrup and
molasses, as each subject thoroughly understood that he was to-
eat his only as his appetite demanded.
Even at the risk of repetition, it cannot be too strongly
emphasized that the idea of poison, drugs, preservatives and the
like was foreign to the conditions of this experiment, and hence
could exert no influence on the subject's state of mind.
It is also to be again noted that the prison surroundings were
not such as to create dissatisfaction, and no trouble whatever
was experienced in the management of any one of the squad.
DIET.
It was attempted to give the subjects clean, wholesome food
of the same general character as that to which they had been
accustomed, and to vary the bill of fare from day to day.
A separate dining room was secured and a special cook em-
ployed. The food was selected with the care necessary to insure its-
purity and freshness, and was prepared and cooked under the per-
sonal direction of the Sugar Experiment Station's representative.
No canned goods were employed, all the meats, vegetables, etc.,
being those of the season and as fresh as could be procured. Of
the food placed on the table each subject was allowed to eat as-
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he chose, there being no prescribed amounts of any article to be
consumed, nor was any one required to eat all the dishes placed
before him. It is safe, then, to say that no artificial conditions
were created, but that the food consumed was that which would
have been eaten normally. All detrimental and unnatural
factors that could be foreseen were eliminated so that should
harm result it could be laid directly to the sulphites in the
syrup and molasses.
The twelve subjects were divided into three squads of four
•each, and each squad was fed on one kind of syrup or molasses
during Periods II, III and IV.
Squad I, consisting of subjects 1, 2, 3 and 4, were fed during
Periods II, III and lY on genuine cane syrup. The contents af
sulphur as sulphites in this syrup was 405 milligrams per kilo-
gram, or four one-hundredths of one per cent.
Squad II (Nos. 5, 6, 7, 8) were fed during the same periods
on genuine open kettle molasses. At the beginning of and
during Period II this molasses contained 161 milligrams per
kilogram of sulphur as sulphites. At the end of Period II sodium
sulphite was added to this molasses in quantity sufficient to raise
the content of sulphur as sulphites to 502 milligrams per kilo,
and this was fed during Periods III and lY.
Squad III (Nos. 9, 10, 11, 12) were fed during Periods II,
III and lY on first molasses from the vacuum process. This
molasses contained 928 milligrams per kilo of sulphur as sul-
phites, and, as an examination of its more complete analysis will
show, was of approximately the same composition as that of a
second molasses produced in an average year.
Each subject was provided with a glass stoppered syrup
pitcher, which was put at his place at the table at each meal
during the three weeks designated as Periods II, III and lY. The
amounts of syrup and molasses eaten were determined by
v/eighing the pitchers before and after each meal.
The bill of fare for every meal during the experiment is
given in Table II
:
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TABLE II.




Breakfast, stewed beef, bread, butter, tea. Din-
ner^ soup, chicken, beans, butter. Supper, bread, butter, tea.
April Breakfast, veal stew, potatoes, grits, bread, but-
ler, tea. Dinner, soup, roast beef, boiled potatoes, boiled cabbage,
bread, butter. Supper, bread, butter, tea.
April 27 Breakfast, stewed meat, fried potatoes, grits,*
coffee, bread, butter. Dinner, soup, pork chops, mashed potatoes,
beans, bread, butter. Supper, bread, butter, tea.
April 28 Breakfast, bacon, eggs, grits, bread, butter, coffee.
Dinner, soup, roast beef, boiled cabbage, beans, bread, butter.
Supper, bread, butter, tea.
April 29 Breakfast, pork chops, grits, bread, butter, coffee.
Dinner, soup, broiled steak, mustard greens, corn bread, sweet
potatoes, butter. Supper, bread, butter, tea.
April 30 Breakfast, fried bacon, grits, eggs, bread, butter,
coffee. Dinner, soup, chicken, rice, potatoes, bread, butter. Sup-
per, bread, butter, tea.
May 1
—
Breakfast, ham, fried potatoes, bread, butter,
coffee. Dinner, soup, roast beef, rice, sweet potatoes, corn bread,
butter. Supper, bread, butter, tea.
PERIOD 11.
May 2 Breakfast, stewed beef, fried potatoes, batter cakes,
butter, coffee. Dinner, soup, steak, mashed potatoes, beans, bis-
cuit, butter. Supper, batter cakes, butter, tea.
May 3 Breakfast, bacon, eggs, corn cakes, butter, coffee.
Dinner, soup, stewed meat, mustard greens, corn bread, boiled
potatoes, butter. Supper, bread, butter, tea.
,
May 4 Breakfast, stewed meat, batter cakes, bread, butter,
coffee. Dinner, soup, roast beef, boiled potatoes, beans, biscuit,
butter. Supper, corn bread, butter, tea. ,
May 5 Breakfast, ham, pancakes, bread, butter, coffee.
Dinner, soup, salt meat, cabbage, bread, butter. Supper, biscuit,
butter, tea.
May 6 Breakfast, pork chops, batter cakes, butter, coffee.
Dinner, soup, chicken, rice, corn bread, butter. Supper^ bread,
butter, tea.
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^]Q^y 7
—
Breakfast, hash, biscuit, butter, coffee. Dinner,
s:)up, boiled beef, cabbage, bread, butter. Supper, batter cakes,
butter, tea.
May 8 Breakfast, meat stew, pancakes, butter, coffee. Din-
ner, soup, roast beef, mashed potatoes, bread, butter. Supper,
<2orn cakes, butter, tea. - •
PERIOD ni.
May 9—Breakfast, bacon, corn bread, butter, coffee. Dinner,
poup, stewed beef, corn bread, boiled potatoes, butter. Supper,
batter cakes, tea, butter.
May 10—Breakfast, meat stew, batter cakes, bread, butter,
coffee. Dinner, soup, roast beef, beans, biscuit, butter. Supper,
<?orn bread, batter cakes, tea, butter.
May 11—Breakfast, ham, batter cakes, bread, butter, coffee.
Dinner, soup, fried fish, rice, bread, butter. Supper, biscuit,
Imtter, tea.
May 12—Breakfast, pork chops, batter cakes, bread, butter,
<joffee. Dinner, soup, chicken, rice, corn bread, butter. Supper,
batter cakes, butter, tea.
May 13—Breakfast, hash, biscuit, butter, coffee. Dinner,
soup, stewed beef, cabbage, bread, butter. Supper, batter cakes,
tea, butter.
May 14r—Breakfast, bacon, batter cakes, butter, coffee. Din-
r.er, soup, meat stew, mustard greens, corn bread, butter. Sup-
per, bread, biscuit, butter, tea.
May 15—Breakfast, batter cakes, bread, butter, coffee. Din~
ner, roast beef , mashed potatoes, beans, corn bread, butter. Sup-
per, biscuit, bread, butter^ tea.
PERIOD IV.
May IQ—Breakfast, meat stew, batter cakes, bread, butter,
coffee. Dinner, steak, fried potatoes, cabbage, corn bread, but-
ter. Supper, biscuit, bread, butter, tea.
May 11—Breakfast, bacon, eggs, biscuit, butter, coffee.
Dinner, roast pork, mashed potatoes, rice, bread, butter. Supper,
batter cakes, bread, butter, tea.
May 1^—Breakfast, bread, biscuit, butter, coffee. Dinner,
soup, roast beef, beans, corn bread, butter. Supper, batter
cakes,
b>read, butter, tea.
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May 19
—
Breakfast, pork chops, biscuit, butter, coffee.
Dinner, soup, chicken, cabbage, boiled potatoes, bread, butter.
Supper, batter cakes, bread, butter, tea.
May 20 Breakfast, fried liver, biscuit, grits, butter, cof-
fee. Dinner, roast pork, rice, mashed potatoes, corn bread, butter.
Supper, batter cakes, bread, butter, tea.
May 21 Breakfast, batter cakes, bread, butter, coffee. Din-
ner, soup, roast pork, mashed potatoes, mustard greens, corn
bread, butter. Supper, biscuit, bread, butter, tea.
May 22—Breakfast, batter cakes, bread*, butter, coffee. Din-
ner, soup, meat stew, cabbage, beans, corn bread, butter. Supper,
biscuit, bread, butter, tea.
PERIOD V.
May 23 Breakfast, bacon, eggs, grits, bread, butter, coffee.
Dinner, soup, roast beef, mashed potatoes, rice, corn bread, but-
ler. Supper, bread, biscuit, butter, tea.
May 24 Breakfast, pork chops, fried potatoes, bread, but-
ter, coffee. Dinner, roast pork, boiled potatoes, cabbage, bread,
butter. Supper, bread, butter, tea.
May 25 Breakfast, liver, fried potatoes, bread, butter, cof-
fee. Dinner, soup, steak, rice, sweet potatoes, bread, butter.
Supper, corn bread, bread, butter, tea.
May 26 Breakfast, bacon, fried potatoes, biscuit, breaJ,
butter, coffee. Dinner, soup, chicken, rice, beans, bread, butter.
Supper, biscuit, bread^ butter, tea.
May 27 Breakfast, hd^aon, batter cakes, bread, butter, cof-
fee. Dinner, soup, roast beef, cabbage, mashed potatoes, corn
bread, butter. Supper, biscuit, bread, butter, tea.
May 28 Breakfast, eggs, grits, biscuit, butter, coffee. Din-
ner, soup, roast pork, rice, cabbage, bread, butter. Supper, corn
bread, bread, butter, tea.
May 29 Breakfast, pork chops, grits, biscuit, butter, cof-
fee. Dinner, roast beef, cabbage, rice, corn bread, butter.
Table III gives the amounts of syrup and molasses consumed
at each meal, totals for each day, totals for each weekly period,
totals consumed at each of the three meals, totals consumed by
each subject, and each subject's meal average and daily average:
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Ninety grams of syrup or molasses is considered as the
average amount that would be consumed in one day by an or-
dinary person. From Table III it is seen that the lowest average
daily consumption of any one of the squad is higher than this
ninety grams, while in several cases this amount is more than
tripled.
Table lY gives in milligrams the daily consumption of
sulphur as sulphites, the total consumption of the subjects, and
the daily average consumptions. These last two are calculated to
parts of an ounce avoirdupois and tabulated in the columns so
headed.
HISTORY AND DEVELOPMENT OF THE LOUISIANA
SUGAR INDUSTRY.
The first crop of cane manufactured into sugar on a com-
mercial scale was made by Etienne De Bore in 1795, on the same
ground now occupied by the Sugar Experiment Station. This
crop sold for $12,000. The development of this industry has
been such that now the annual production of raw sugar ap-
^^roaches 400,000 short tons. Assuming that our juice is of aver-
age quality and that three sugars are made, we should have an
annual production of 25,000,000 gallons of final molasses. As,
however, in many instances, only two sugars are |nade, and in
rare cases only one sugar, the annual production of syrups,
first, second and third molasses approximates 30,000,000 gallons.
De Bore crushed his cane with a horse mill, feeding single
stalks into the mill, and evaporating the juice so obtained in a
kettle over an open fire. The steam engine was first introduced
in 1822 and rapidly replaced horse power for driving the mills.
The first vacuum pan was introduced in 1830, and this
really marked the beginning of the present day processes, and
since then the advances have been very rapid.
The filter was introduced in 1840, and in the same year coal
was first used as a fuel.
In 1846 the ' ' double pressure ' ' mill was first introduced and
was found to very materially increase the amount of juice ex-
pressed from the cane, and to furnish bagasse in a state suit-
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The centrifugal was introduced in 1852, and about this
t:^me bagasse was successfully used as fuel.
Norbert Rillieux originated the multiple effect, which was an
immediate success, and this process of evaporating cane juice
is now in general use.
CLARIFICATION OF THE JUICE.
In addition to the sugars occurring in cane juice are gums^
acids, albuminoids, mineral salts, etc. The amount of these sub-
stances present varies directly with the pressure employed in
extracting the juice from the cane, though the kind of cane,
season, maturity, etc., also influence the amount of these sub-
stances found in the juice. With the light pressures employed in:
the old horse mills but little of these substances were extracted..
With the evolution of the crushing apparatus there has been a,
constant increase in the amount of impurities extracted, until!
now an average Louisiana juice contains from li/^ to 3 per cent.,
of these objectionable substances. Heat alone will remove a
small portion of the gums and albuminoids, but allows practi-
cally all acids to remain. These acids exert a very great inverting^
action on the sucrose, changing it into invert sugar. By adding
lime to the juice before heating, more of the impurities are
removed than by the action of heat alone, though the greater por-
tion of the gums still remain. Should the lime be added to alkalin-
ity is found to attack the glucose and to form gummy acids. *
which are more objectionable than the impurities removed. If,
however, sulphur dioxide is passed into the juice, a large part
of the gums, wax, etc., are removed. By next adding lime to the^
sulphured juice till neutrality is reached phosphates, sulphates,
etc., acids, albuminoids, etc., are removed in maximum quantities
and the resulting juice is purer than that obtained by the other
methods of clarificatioa. Consequently it is possible to crystallize
more sugar from our juice and to obtain a superior quality ot
molasses.
IT IS THEN SEEN THAT IT IS NOT ONLY EXPEDI-
ENT, BUT NECESSARY, TO ADD BOTH SULPHUR DI-
OXIDE (OR SULPHUR FUMES) AND LIME TO THE
JUICE IN THE PROCESS OF CLARIFICATON; THAT
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THE EFFECTS OF THESE SUBSTANCES ARE NOT TO
INJURE THE QUALITY OR LOWER THE PURITY OF
THE PRODUCTS, BUT, ON THE CONTRARY, TO FACILI-
TATE THE PRODUCTION OF SUPERIOR FOOD STUFFS.
THE SULPHUR FUMES ARE NEVER ADDED AS A PRE-
SERVATIVE, OR AS A DISGUISE OF INFERIORITY, BUT
AS AN ESSENTIAL MEANS OF OBTAINING PURE AND
PALATABLE PRODUCTS.
PROCESSES OF MANUFACTURE.
Before going further it is well to understand the difference
between syrup and molasses.
A syrup is the juice of sugar cane concentrated by evapora-
tion without the removal of any sugars. This evaporation is
generally carried on till the syrup contains 30 per cent, water
and 70 per cent solid matter.
Substances other than the sugars are removed in greater
or less degree, depending on the details of manufacture. When
the concentration of cane juice is carried sufficiently far sugar
crystallizes. The sugar is separated from the liquid and this
liquid is known as molasses. By further evaporation sugar may
be crystallized a second, and even a third time. Then the re-
sulting liquid is called second or third molasses, as the case may
be. It has not yet been found possible to crystallize all the sugar
from the juice and a third molasses has generally 80 per cent,
solid matter, 20 per cent, water and 60 per cent of total sugars.
There are many variations in the general process of making
syrups, sugars and molasses, though the principal ones may be
classed under three heads:
I. SYRUPS ALONE—OPEN KETTLE PROCESS.
This method is usually employed in the smaller factories,
Jiiid here the juice after its extraction by three, five or six roller
mills, is strained, then sulphured and limed. Heat is then applied
to complete the clarification. The precipitated impurities are
next removed by settling or filtering or by a combination of
settling and filtering. The clarified juice is then concentrated by
evaporation in open pans until it reaches the desired density.
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II. OPEN KETTLE SYEUPS. SUGARS, AND MOLASSES.
The syrup is obtained as in process I. An additional evapo-
lator (termed a strike pan) is used, in which the syrup is evapo-
rated to the granulation point. The liquid is now run into coolers
and the sugar crystals allowed to form. The sugar is removed
either by draining off the molasses or by means of the cen-
trifugal.
III. SYRUPS, SUGARS AND MOLASSES—VACUUM PROCESS.
The clarification of the juice is the same as in Process I, and
in some small houses the process of evaporation to syrup is tl-.c
same. The larger and more modern plants evaporate the juice
in multiple vacuum effects. The syrup is evaporated to the gran-
ulation point in another single vacuum pan. The sugar is
separated out by means of the centrifugal. The molasses so
obtained is called vacuum molasses.
These methods are, of course, very general as details wer^
d{ emed unnecessary. The first two processes are but little used,
by far the greater portion of juice being worked by the modern
vacuum process.
CHEMICAL COMPOSITIONS.
The table (V) taken from Bulletin No. 91 of the Louisiana
stations, gives the yields and compositions of the products from
an average juice when worked by the vacuum process.
The syrups and molasses eaten by the subjects were analyzed
at the Sugar Experiment Station by Dr. F. Zerban and Mr. H. P.
A gee. It was deemed wise to make two analyses of the open
kettle molasses fed to Squad II, in order to note any effects
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Table VI gives these analyses
:



















% % % %
69.7500 76.4600 76.3900 73.3400
Sucrose 53.1200 39.8300 39.6100. 44.1500
Dextrose 5.9900 13.8600 14.2300 7.2400
Levulose 6.6100 15.2200 15.0900 8.6400
Ash.. 2.1440 3.2180 3.3000 5.4180
Sulphur as Sulphites (S) 0.0405 0.0161 0.0502 0.0928
Sulphur as Sulphates (S) 0.0690 0.0580 0.0790 0.1123
Total Sulphur (S) 0.2400 0.2740 0.3230 0.4350
Free Acids (as malic) 0.4190 0.7270 0.6560 0.6160
Combined Acids (as malic) 1.3020 2.2370 2.2110 4.7600
Gums 0.8440 0.9050 0.9880 2.9190
Total Nitrogen(N)..
.
0.0860 0.1010 0.0820 0.2150
Nitrogen as Albuminoids 0.0120 0.0260 0.0120 0.0390
Nitrogen other than Albuminoids 0.0740 0.0750 0.0700 0.1760
Water 30.2500 23.5400 23.6100 26.6600
Louisiana Bulletin No. 94. 25
The method of determining the sulphur as sulphites was as
follows:
Twenty grams of the sample was weighed out and diluted
to 350 to 400 cubic centimeters, an excess of phosphoric acid
added and 200 cubic centimeters distilled into bromine water.
The bromine was boiled off, hydrochloric acid was added and
sulphur precipitated as barium sulphate.
A series of experiments conducted at the Sugar Experiment
Station has failed to show any free sulphurous acid in Louisiana
molasses, and has established the fact that even in raw juices
and unsulphured cane products there is volatile sulphur which
is estimated as sulphite sulphur in the usual methds for deter-
^nining this substance. A sample of raw juice taken immediately
iifter crushing showed 15.66° Brix, 3 milligrams per kilo of
volatile sulphur and 45 milligrams per kilo of total sulphur.
Demerara No. 74 cane grown on the Experiment Station was
crushed in the laboratory mill, giving a juice of 15° Brix. This
juice was evaporated to a syrup of 70° Brix, which syrup was
found to contain eleven milligrams per kilo of volatile sulphur,
when treated by the method given for the determination of
sulphites. This syrup also contained 1,629 milligrams per kilo
of total sulphur.
The nature of these volatile sulphur compounds has not
yet been determined, though it has been found that hydrogen
sulphide forms a part of this volatile sulphur.
MEDICAL EXAMINATION AND SUPERVISION.
The physician in charge, or one of his assistants, paid
•occasional visits to the squad and gave advice and suggestions
relative to the work in hand. Once during each weekly period
each subject was taken to the laboratory of the State Board of
Health, where he was examined by Dr. P. E. Archinard and his
assistants, Drs. J. J. Archinard and E. 0. Trahan. This examina-
tion consisted in a general physical inspection, and in taking
blood samples for counting the different corpuscles, and for
haemoglobin test. ?
Tables VII to XVIII, taken from Dr. Archinard 's report
made to the Board of Health, give the data concerning the blood.
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TABLE VII.
SPECIAL BLOOD EXAMINATION CASE No. 1
DURING THE FIVE PERIODS.
This examination consists in count of red and white blood cellsi
(Thomas-Zeiss apparatus), estimation of haemoglobin (Tal-














































May 1 5,012,000 8,800 95% 63 22 14 1
May 2
III.
May 9 4,984,000 9,600 95% 64 21 12 3
May 9
May 15 4,992,000 8,200 95% 66 22 11 1
IV. May 16
May 22 5,008,000 8,000 100% 63 23 13 1
V. May 23
May 29 5,052,000 7,920 100% 69 20 11 0
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TABLE VIIL
SPECIAL BLOOD EXAMINATION CASE No. 2
during the five periods.
This examination consists in count of red and white blood cells
(Thomas-Zeiss apparatus), estimation of haemoglobin (Tal-
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TABLE IX.
SPECIAL BLOOD EXAMINATION CASE No. 3
DURING THE FIVE PERIODS.
This examination consists in count of red and white blood cells
(Thomas-Zeiss apparatus), estimation of hsemoglobin (Tal-












































May 1 3,560,000 8,800 85% 64 2® 13 3
II. May 2
May 9 3,888,000 8,300 85% 66 21 11 2
III. May 9
May 15 4 288,000 8,380 90% 63 25 12 0
IV. May 16
May 22 4,512,000 8,250 90% 70 20 10 0
Y. May 23
May 29 4,592,000 8,120 95% 67 23 9 1
Louisiana Bulletin No. 94. 29
TABLE X.
SPECIAL BLOOD EXAMINATION CASE No. 4
DURING THE FIVE PERIODS.
This examination consists in count of red and white blood cells
(Thomas-Zeiss apparatus), estimation of haemoglobin (Tal-















































































4,192,000 9,200 95% 62 20 13 1
4,448,000 6,400 100% 60 21 12 0
4,596,000 6,420 100% 64 22 14 0
4,604,000 6,600 100% 63 20 12 1
4,656,000 6,400 100% 71 19 10 0
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TABLE XI.
SPECIAL BLOOD EXAMINATION CASE No. 5
DURING THE FIVE PERIODS.
This examination consists in count of red and white blood cells
(Thomas-Zeiss apparatus), estimation of haemoglobin (Tal-












































May 1... 5,060,000 8,400 95% 63 26 10 1
II. May 2
May 9 5,136,000 8,000 100% 62 28 10 0
III. May 9
May 15 5,204,000 8,200 100% 62 27 10 1
IV. May 16
May 22 5,226,000 8,240 100% 65 27 8 0
V. May 23
May 29 5,252,000 8,160 100% 62 26 10 2
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TABLE XII.
SPECIAL BLOOD EXAMINATION CASE No. 6
DURING THE FIVE PERIODS.
This examination consists in count of red and white blood cells
' (Thomas-Zeiss apparatus), estimation of haemoglobin (Tal-
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TABLE XIII.
SPECIAL BLOOD EXAMINATION CASE No. 7
DURING THE FIVE PERIODS.
This examination consists in count of red and white blood cells
(Thomas-Zeiss apparatus), estimation of haemoglobin (Tal-

















































May 1 4,960,000 7,600 90% 70 16 12 2
II. May 2
May 9 5,072,000 8,000 95% 65 22 12 1
III. May 9
May 15 5,088,000 7,820 95% 66 21 12 1
IV. May 16
24May 22 5,124,000 7,440 95% 66 9 1
Y. May 23
May 29 5,136,000 7,500 100% 65 24 10 1
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TABLE XIV.
SPECIAL BLOOD EXAMINATION CASE No. 8
DURING THE FIVE PERIODS.
This examination consists in count of red and white blood cells
(Thomas-Zeiss apparatus), estimation of haemoglobin (Tal-


































































SPECIAL BLOOD EXAMINATION CASE No. 9
I DURING THE FIVE PERIODS.
This examination consists in count of red and white blood cells
(Thomas-Zeiss apparatus), estimation of hsemoglobin (Tal-












































May 1 4,860,000 8,200 85% 64 27 9 0
II. May 2
May 9 4,768,000 8,400 85% 63 25 11 1
III. May 9
May 15 4,786,000 8,420 85% 66 23 8 3
lY. May 16
May 22 4,848,000 8,240 90% 70 23 8 0
V. May 23
May 29 4,880,000 8,440 90% 63 27 10 0
1
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TABLE XVI.
SPECIAL BLOOD EXAMINATION CASE No. 10
DURING THE FIVE PERIODS.
'his examination consists in count of red and white blood cells
(Thomas-Zeiss apparatus), estimation of haemoglobin (Tal-
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TABLE XVII.
SPECIAL BLOOD EXAMINATION CASE No. 11
DURING THE FIVE PERIODS.
This examination consists in count M red and white blood cells
(Thomas-Zeiss apparatus), estimation of hspmoglobin (Tal-












































May 1 3,928,000 8,200 90% 70 18 12 0
II. May 2
May 9.. 4,730,000 8,000 95% 69 18 12 1
III. May 9
May 15 4,832,000 8,240 95% 68 21 10 1
IV. May 16
May 22 4,860,000 8,380 95-% 71 20 9 0
V. May 23
May 29 4,864,000 8,000 95% 69 19 11 1
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TABLE XVIII.
SPECIAL BLOOD EXAMINATION CASE No. 12
DURING THE FIVE PERIODS.
n[h-is examination consists in count of red and white blood
cells
(Thomas-Zeiss apparatus), estimation of hemoglobin (Tal-
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In discussing Tables VII to XVIII, Dr. Archinard says:
"It will be noticed that tbe red blood cells have "rather a low
count, This may be explained in several ways. First, the blood
was always drawn and counted about two hours after the sub-
ject's dinner; second, because in our latitude the average number
of blood cells per cubic centimeter is rather below the five million
mark; and, third, because in my personal experience the negro
race has a lower erythrocyte count than the Caucasian race. The
number of white blood cells does not seem to have been affected,
the count being rather higher than the average normal. The
hour of examination is no doubt chiefly responsible for this.''
"The differential leucocyte count, practically normal, shows
that no disease whose recognition depends on the character and
number of those elements existed in our subjects.''
At the beginning of the experiment each subject was ex-
amined regarding the condition of his lungs, stomach, intestines,
urine, etc.
Table XTX gives these data. (See page 41.)
At the close of Period V the same examinations were made
and showed no material change in any subject.
The daily weights of the subjects, taken from 4 :30 to 5 p. m.,
are given in Table XX. (See page 42.)
Diagram A, here included, shows graphically these fluctua-
tions in weights. The lines marked "Subject I," etc., show the
average weights for each weekly period, and the very light lines
connect points which represent the daily fluctuations in weights.
Those lines marked "Squad I," etc., show the averages of each
squad of four for each weekly period.
In the scale here one small square vertically represents one
pound, while five of these squares horizontally represent one day.
The very heavy lines marked "Entire Squad of Twelve,"
show the averages of the whole squad for the weekly periods.
Here the vertical scale is ten small squares to one pound, and
horizontally five small squares to one day.
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Eegarding his examinations and observations of the subjects,
Dr. Archinard,'in his report to the Board of Health, says:
The twelve men remained in perfect condition, with the few
exceptions mentioned below, during the entire five weeks of the
observations and at no time were we delayed or forced to deviate
from our daily programme.
''The few exceptions were these: On May 3 Nos. 8 and 12
became engaged in an argument (as they explained it) the out-
cv;me of which was that No. 8 hit No. 12 in the mouth, knocking
out three teeth. No. 12 was unable on this account to take solid
food for three days, but continued to eat molasses with a spoon.
No. 8 's hand was dressed with hydrogen peroxide.
"On May 4, Nos. 5, 6 and 7 reported loose bowels, but there
was no decrease in appetite. One tablespoonful of ordinary chalk
mixture sufficed to remedy this.
"On May 5, Nos. 1, 2, 4, 9 and 10 reported loose bowels,
appetite normal. One dose of ordinary chalk mixture relieved this
trouble.
"On May 19 No. 12 complained of headache after running a
foot race, and ate very little supper. Temperature, 99 2-5. Next
morning his temperature was 100 2-5 and he complained of sore
throat. Quinine and phenacetine (three grains each, three times
a day) were given this day and the next,, after which he felt
better and nothing of his ailment remained.
"On May 27, No. 9, who had been well, developed an erup-
tion which proved to be one of tertiary syphilis, but this seemed
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SUMMARY.
The object of the experiment was to observe the effects on •
human subjects of feeding syrups and molasss of high sulphite
content.
Negroes in good health were selected on account of
:
1. Their fondness for foods of this kind.
2. Their entire ignorance of the supposed evil effects of the
sulphites in the food.
3. Ease with which they could be controlled.
The subjects while in jail were given such liberties as to
render their confinement easy, and were required to do such
work as that to which they were accustomed. The subjects
were allowed to eat the syrups, etc.—^not forced to eat them—-in
connection with a normal diet.
The experiment was divided into five periods of one week
each, designated as Periods I, II, III, IV and Y. During Period
I the subjects were fed on a normal diet without syrup or
molasses, and data recorded in order to ascertain their normal
conditions. During Periods II, III and IV they were allowed
syrup or molasses as they desired to eat it along with their regular
food. Observations were made during these periods as to the
-effects produced.
During Period V they were again fed without molasses and
observations and examinations were made. The articles of food
were clean, wholesome, and substantial, and the general con-
ditions such that should harm have resulted it could have been
concluded that the sulphites in the syrups, etc., were the cause.
The control and supervision of the subjects were such that they
could not, had they been so inclined, deviat^zj from the daily
programme.
The subjects were in ignorance of the presenc(3 of sulphites
In their food, and consequently there was no tendency to produce
I'.nnatural mental conditions by anticipation of harm resulting
from eating the syrups, etc.
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CONCLUSIONS.
From the foregoing tabulated data and from
the cbser^^a-
tions of the subjects and from
their own statements as to their
condition of health, etc., while
considering thp. erfe(.ts uf regular
hours, sanitary and hygienic
surrounding., and general con-
tentment, it is believed that the
following conclusions from Dr.




1. "From a practical standpoint the
experiments on mo-
lasses feeding were carried on for a
sufficient length of time and
on a scale large enough to test the
effects of these foods on the
human subject in ordinary health.
2. "We believe that our mode of examination is the
fairest
way to test the effects of substances on
the human subject under
natural conditions, for here we had a large
number of docile and
ignorant men who did not know what was
expected of them,
were neither frightened nor awed, and
put in the same condition
as persons who partake of molasses as a
food, eating of the same
according to their taste and liking, and
the effects on them care-
fully and faithfully noted from day to
day and week to week.
3. "As in none of our cases were the body
functions inter-
fered with, in each one the body
weight increased, and as the
blood steadily increased in number of
red blood cells, in the
percentage of haemoglobin, etc., it must
be admitted that these
subjects were gaining in health and
neither doing nor takmg
anything prejudicial to their physical
well being.
4. "A careful survey of Table XX, on weights,
and oi
Tables VII to XVII, on blood examination,
will satisfy any on&
that the subjects gradually improved
in weight, body functions
and blood conditions, notwithstanding
the fact that during
Periods II, III and IV they daily took a
considerable quantity of
syrup or molasses containing
appreciable quantities of sulphur as.
sulphites.
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Reference to Tables III, XIX, XX, and VII to XVII, will
demonstrate that the amount of molasses consumed, although in
-some instances very large, does not seem to have had any deleter-
ious effects on the functions, weight and blood condition of the
subjects, but rather to the contrary.
"We are, therefore, free to conclude that molasses feeding,
even when said molasses contains as high as over 900 milligrams
per kilo of sulphur as sulphites, can be carried on under ordin-
•ary circumstances without prejudicial effect to health."
I
